Interactions of triglycerides with phospholipids: incorporation into the bilayer structure and formation of emulsions.
Interactions of carbonyl 13C-enriched triacylglycerols (TG) with phospholipid bilayers [egg phosphatidylcholine (PC), dipalmitoylphosphatidylcholine (DPPC), and an ether-linked phosphatidylcholine] were studied by 13C NMR spectroscopy. Up to 3 mol % triolein (TO) or tripalmitin (TP) was incorporated into DPPC vesicles by cosonication of the TG and DPPC at approximately 50 degrees C. NMR studies were carried out in a temperature range (30-50 degrees C) in which pure TO is a liquid whereas pure TP is a solid. In spectra of DPPC vesicles with TG at 40-50 degrees C, both TO and TP had narrow carbonyl resonances, indicative of rapid motions, and chemical shifts indicative of H bonding of the TG carbonyls with solvent (H2O) at the aqueous interfaces of the vesicle bilayer. Below the phase transition temperature of the DPPC/TG vesicles (approximately 36 degrees C), most phospholipid peaks broadened markedly. In DPPC vesicles with TP, the TP carbonyl peaks broadened beyond detection below the transition, whereas in vesicles with TO, the TO carbonyl peaks showed little change in line width or chemical shift and no change in the integrated intensity. Thus, in the gel phase, TP solidified with DPPC, whereas TO was fluid and remained oriented at the aqueous interfaces. Egg PC vesicles incorporated up to 2 mol % TP at 35 degrees C; the TP carbonyl peaks had line-width and chemical shift values similar to those for TP (or TO) in liquid-crystalline DPPC. TO incorporated into ether-linked PC had properties very similar to TO in ester-linked PC.(ABSTRACT TRUNCATED AT 250 WORDS)